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(57)Abstract: 

PURPOSE: To obtain a stainless steel material excellent in fatigue characteristics in a formed 
part while maintaining superior spring characteristic. 

CONSTITUTION: The stainless steel having a composition which consists of, by weight <0.08% 
C. <3.0% Si, <4.0% Mn. 4.0-10.0% Ni, 13.0-20.0% Cr, 0.06-0.30% N, <0.007% O, and the balance Fe 
with inevitable impurities and further contains, if necessary, either or both of <3.0% Mo and 0.5- 
3.0% Cu and/or one or two kinds among 0.1-1.0% each of Ti, Nb, and V and where respective 
components are regulated so that the value of M represented by equation M=330-(480 x C%)-(2 
X Si%)-(1 0 X Mn%Hl 4 x Ni%)— (5.7 x Cr%H5 x Mo%)-(1 4 x Cu%)-(320 x N%) becomes >40 is 
obtained 
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(57) [gi^l («giEW) 

[«^] SM%lC^Stxr, C:0.08%t:lT, Si: 3.0 
%J.UT, Mn:4.0%t:(T, N i : 4.0—10.0%, Cr : 13. 
0—20.0%, N : 0.06—0.30%, O : 0.007%t:jlT^^ 
^ . ^^13 ^X\tm\Z3. 0%i.^lTa)Mo^ ^liO. 5— 3. 0 
%CDCu^ 1 ffl^;t(*2a^3J:lf/^^liTi,Nb, VS 
0.1-1.0%a)8BHT^ti^'ti1 fi^/^(*2fi:&^J^, ^^ 
oM=330-(480x C%)-(2x S i%)-(10x Mn%)- 
(14x Ni%)-(5.7xCr%)-(5xMo%)-(14xCu%) 
~(320XN%) 

(D^\zvt5 iAmmovx± tu^jio iz^fH^t^mm^ 
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fiM%(C^Sl^T, C : 0.08%t:JLT, S 
i:3.0%t:;lT, Mn : 4.0%IUT, N i : 4.0—10.0%, C 
r : 13. 0-^20.0%, N : 0.06-0.30%, O : 0.007%t:jlT 

M = 330-(480xC%)-(2x Si%)-(10xMn%)-(14 
X Ni%)-(5.7xCr%)-(320x N%) 
<D^\Zt}totsAmmOl^J.±ttj:^J:o\ZC, Si,Mn, Ni, 
Cr, NM^^ISS^tiT^SO, n&t<fenj:Xf^-^^^ 

[iS*312] mm%\zni^X, C:0.08%Ji(T. S 
i:3.0%lilT, Mn:4.0%t:iT, N i : 4. 0—10.0%, C 
r : 13.0—20.0%, N : 0.06—0.30%, O : 0.007%l:JlT 
^S^. 3.0%i:(TOMo^fe(i0.5— 3.0%(DCu 

^ 1 fit;cl#:2fi^>cfcl//^/z{^Ti,Nb,V:&0. 1—1.0 
%(DSBHT'^tL^-ti1 a^/cli2a^^.5^^, ;^)^-^ 
M=330-(480xC%)-(2x Si%)-(10xMn%)-(14 
X Ni%)-(5.7xCr%)-(5xMo%)-(14xCu%)- 
(320x N%) 

(D^lZVt'^ t^mmO^A± ttj:^ J: ^iZC, Si,Mn, Ni, 
Cr,Mo,Cu, NS*^iliil^tlXl3 0, n^t^fetiJiU 

i}UJL^(Dm^n^izmtirz7.^>[^xmo 

[ii^Ha] C : 0.03%®^-0.08%. Si : 1.0—3. 
0%, N : 0.06-0. 20%-e^§ii*311 ^/c(*2irSBS 

[iS*il4l MS%(3fcH>T, C:0.08%t:ilT. S 
i:3.0%i:jlT, Mn:4.0%t:^T, N i : 4. 0—10.0%, C 
r : 13.0— 20.0%, N : 0.06-0.30%, O : 0.007% t:jLT 
^^J^^, Jl^(Ccfc':pT(iM(::3.0%t:jlT(7)Mo^/cli0.5 
-3.0%(DCu:& 1 ;cli2a^5.^t//$ feli Ti, Nb. 
V 0 . 1 - 1 . 0%O® ® -e ^ *X^tl 1 fi ^ li 2 

M=330-(480xC%)-(2x S i%)-(10x Mn%)-(14 
x N^%)-(5.7xC^%)-(5xMo%)-(14xCu%)- 
(320xN%) 

(D^eicst ^ Mfii A<4oiu± h 3&: ^ ct a iz^&^tmmt^ 

mmmmo:>mizn\f^)^rs!£m<oKmm^bo%i^x±t l 

Kmiztii^TE.mm^Ab%]^A±t Lx6omm%^x±o:>^ 
hj:mnJiS^(Dik^nmz^tirzXy'>{.xmo:>m^i3 



ftDxit I' aoo-c w±600''c j.iiT©;gg$5H-e 1 ofife^ w±ro 

[000 1 ] 

m^'^mt LK^mmji^t^m^^ti^mtizm'^r 

[00 0 2] 

*px^^^!^b3^^DipS^^-X7":^^ hm::^^>U7.fflcDSU 
S30i^sus304, ^rc\ti)UJiWittmihmt^mm ufcsu 

S631 ^ < ^ tiT ^ o 
[00 0 3] 

[^e-^;^)^'ft¥}^Lcfco^t-i>i^M] ^'Jx.!*^- h ^T'X:^ 
hSJ«?5:^(i^M^JPX^35^L/ct^Tf^ffi^tL, U 
5 ^^^Jf$*nx5&l3** UTiSig U^»/6±i A^j[jPt>^l*:laSP 

HiJ?ti:l.±T^S), ^MSDX(D^lMr*DXSP(c:jm^tl$> 

4^ j3 1 N T mji^izm K>mb ^mmti tmt^ ^ t mmM 

ti^i) ^ □ ^ ^ ^ ^ ^ ^^^^ L, 

m^mmii&iD'cmmizm^ztt^u^ut^'Drzo zcd 
*^*<^ti/co z(^>rzlt>n^ul^^^t^±^ <u^rz^ , 

[0 0 0 4] Ltzt^^X^^^B^CDm^it, Z(D^otSif& 
SiPX^]S£LT<^ffl$tL5>li:taigBffilz^)t>T, *3fecr)(i 
^a*#tt^fi£SiiPXl4:&«J# L^S S -c J; OfiJcMiPXgpcD 

[0005] 

[iSS^«¥>*r?>/cA6c7)^l9:] *i&B^ lentil*, SM% 
(CfcH^T, C:0.08%t:IT, Si:3.0%lUT, Mn : 4.0 
%JaT. Ni : 4.0-10.0%, Cr : 13.0-20.0%, N: 
0.06-0.30%. O : 0.007%JaT^^^, 
M = 330-(480xC%)-(2x Si%)-(10xMn%)-(14 
X Ni%)-(5.7xCr%)-(320x N%) 

(D^\z'^oummm±t.t^^ ^o\zc . s \ Mi\,\^ \ , 

Cr, Ng^<|@il^tirJ5t), SlgP3b<Fe^5<fcIf^prJ8fi*) 
ic?IAUr < ^^ti6«5*^'t>?5:^(*;te#iliScfct/»pxSp(D 
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3.0%t^lT(?5Mo^/c(i0.5-3.0%a)Cu^ 1 m^rz\t2 
ff fc^ <^ I// ^ /c (i T i , N b, V ^ 0 . W1 . 0%CD|EBIT: ^ tt 

M=330-(480xC%)-(2x Si%)-(10xMn%)-(14 
X Ni%)-(5.7xC^%)-(5xMo%)-(14xCu%)- 
(320x N%) 

So 

[0 0 0 61 ^LT, i^a6D^^^t-S«#4^X||fi^*g 
7^:^-f hffl^^b:&i>SS*fflfe*fl^^ U, lSMEE5i(3^^t^-C 

So ^co^o, BulBcDpM/±^SuMiifeii700*'Ci:ji±iooo 
F/fMJF^t^i::fiJ6ff^^7Dxft(::300Xtii±600°CJ.:jiTCD}^j^t5Sl 

-t:10|d>PB^i:;L±(7)Btyj!)«LS^«tet-o ^^3, SjISX^VUX 
»lli»^U<li, C : 0.03%® 0.08%, Si : 1.0— 
3.0%. N : 0.06— 0.20%CDSGSlT:^W^-ttSo 

[0 0 0 7] [%^mmm^%mm^\tmi^o:>^^^m 

JbnxBto) ^ ^ □ ^ ^ ^ (o%±\t^^B%lLmzmn U T I N 

SC^^^^Iq/co *^0^l^3(7)^H(3So'^X||6<J^^i 

ff^*Dxi4 ^ -e ^ s /c 1 1 s i6 (c , ;^rBl»Dx (3 J: o r 
ST^UT^vif-f Kffi^iij£j&:;%rBiAaxi::60gs%i:ii 

Tf ^ s /c It ;«?4J^ -c o ^ t N :t3iPM Wis A^'if 6 s 

mz'/^mr^tt^\z, si(Dm^\z^K>, ^^mi^^ 
t^%m'x:^^^o\z{^rzo r^nmmmk^ ^{z-s^^ 
t^m^^ti^m^. mmitTtmtLTi^o.cu^ ^{z 
{J T 1 , N b, V ^)?^AQi- i> o kkTiz9tr:^%mmcDfS,^m 

[0 0 0 8] Cit^-Xy'^'^ h±fA^m-C. M}^X'± 
^>^-( h*lc7)5i<bi3®(tox^a"C^i)^S :^%^Mmco 

z:t<mnE.mmzj:fo^i^mmji^^m^rzisb\zit 



SJ:-5l3)5^So ^^OC:g:;S<rSi:iSgHtj«S 
J*, ^S U(iB^>?ij$aS^<if(3cfc o TliJg^^b%CDWf±i^f*. 
O^ttlt^^^o Z(DrzisbC{t0.08%l;XTtLrzo Lt' 
U, ^$'9i6r^S^APX{S{b;!)^'Jv^<4^0, mtifzlt 

0.03%^Sg^0.08%UT^-rSo 
[0 0 0 9] SiitmmitLX^^tX&^t^, ^^iZ 

jjpx icj^sx'^UT^vit^h tgcDSi^fc^ J: irmt r s 

^;^Tfi^?5:7c^-c:^s^^^;(3, m^mmiz^^^^it 

\Z^(Di^mt<*h^ l\<DX^(D±m^3.0%tLtzo J: 0 

»^ u < (*1 .o%t:Ji±-e3.o%i:iiTT=feSo 
[0 0 1 0] win{tmmMhLxi>mmz§b<t^^-7. 

0%^T:<Z)MnMT:(D>Sffl;5)<|iie>*lSo fcfe'^^B^Sani 

^^&X't^^m^mjii±t<mmm^ti, mzmmm:ji^ 

[0 0 1 1 ] Cr(ii[H:^'f4±/0^Ma)iS5^-e^So mUlf 

^m^it^^umm^^f&'^r^rcisbizit, 'ptj:<t^ 
x^^rzit>, m< L-r^s^^>^-t:(5:7x^>r vt^^m 

:t-7:5^:h^ h±;*^^ (C, N, Ni,Mn^^) 
ti(3H^ o /cm-CjSAP L tj: [-^tlktU ^t3:<t^^t^, :t - 
X5^:^>f h^i«7C*^#'<>S^*Pl-S^^?^TCD:t-X5^ 

:^'f h^B^^^^L, ;^rB1jbpx^i)l^^iB$5^A^^^Ls^^, 

OYotLtzo 

[0 0 1 2] NiliSigi3<fct/^>S7?:t-XT^±-< htB 

S/^A6{3fe;^^lcr)/5£^-e^S??)S*^B^C0«^, 

■eip^^:t-:^7"^'< \-mzLxji*)^ntj:mm^m 

^-tt, ^3^J^^<^«etlSct^l3L75:^tt^l^4^b4^t^o * 
^Bfl-e li N i 4 % cfc *9 f£ < 1- s h ^>^-e^Sa) 6 X 
^-f KtB*<±^L, iy^^^^^xy^-y.v'^^ V^mX9V\z 
v^bxVit^ htB;^<:*^L^r<3&So SfelO%:&ffl^ 
s^;^FBl*px-ev;u7^>-»t-f h*B^^'lS*^tii3 < 

So 3(Dfc&!)Ni»li4.0-10.0%h Lfeo ct:OW^U< 
1*5. 0-8. 0% h r S o ^ t> f3iH^?.14iBISi14CDS;bN e> ti4 . 
(^Voy>XJL(DHi\t'S^^^X^^ , 10%^@xr;5^*PUT^,^ 
(Dj^ij*(ifigfPt»tg§^3&So 3(D®j!)^e>t Ni(i4. 0—10.0 

[0 0 13] Mo(i^CD-^-X5S^:&±#^1tSi:^t 
(3 Bf ^ ^ ±# ^ -y:;^?^ Jt ^ ?f S ± T: *$A(3 

gi3)3Sj!iprsh6^x^>r hffl^stb^-tt, )!)^^•^■c3^6 

JgffiT<7)SH^J&:SCD'r:^<7)±PR^3.0%^ Lfeo 



(4) 



5-279802 



[0 0 14] cuitrnt^mmcDm, sito^uKnmiz^ 
[0 0 1 5] Ti,Hb,y\tmi^mmm<om^^±m^it 
mmm^^<Dmit{z'Dtj:t^^<DT^ti^ti(r>±m^}.o% 

[0 0 16] HltCtW\m\Z:^-^y'i-'i^±f&7tmT' 
^WitT^(D{Z^yhtj:7tmr'^^o ^ C dlib^Uf 

^^^^f&Liz<i^rzisbmx^o)mt^^^^nx'^^o z(d 

M = 330-(480xC%)-(2x Si%)-( 
-{5.7xCr%)-(5xMo%)-(14x 

z<Df^L^m(D^mt, :^%mm(Dm^^\zmmm^\zm 

mttmmkizM^^^n^rzisbizit, ^>^-c9o%t:ji±a) 
muji^mrii^wt^$>r), }gi^t^i&Tr^tt^\zeom 

mmcDit^mwrnm^^tiu < ^i,o z(Drzisbfj\mit4o 
[00 2 0] :^mm{t\^x±(Dmm\zit^f^^t)^mm^ 

[00 2 1 ] ±j!!^a)mm\zmm^nrz:^%B^\zv^om 
it, ^(Dmmvtmitmwmm^PS'z:mmmzit:&-x 

iEJi^ssrciifCcto, ^tf^tr^itia^mz^titzis. 
[00 2 2] 'i^^m\t-m.mz^^^m^\t2b^w\iko^ 

^-y:Tl^^o \^t^^\z:^mmm^m[z^iix\i, phe 

^^lig^ie)^, ;SMi]PX(^;tag|5p°p^LrcB#0^*?iJg 

^<^l^^^t(c:, igtx^S^PI^.T^t-o ^;clSMffi5ift(c: 

^-$,l^\t^^^•^'\^^zt'b^x^^o zti\t, ^rmn 
mmM^no'S^(D)^mEM\zt^i^xb^%^mx^nmm 
^ft#LT*>< delicto, Wim<r>mmmx7r^rj^o\z 



^S(C)^l)D-r i) ^ 7^ □ - - )l(DWM htj:^ (DTfO . 30% 
t:ilT^r^o ci:»9»t L < 1^0. 06-0. 20%^r'i>o 
[0 0 17] 0(i®^?^jgOfgT^lllh^d:^^^^^:O^S 

^^'^^r^t.^itmmLU^o z<Drzit>o\ti&i\\^t: 

fiF ^ L u 0. 007%l.:XT'C^titf @ ti 
i>o c:a)/c&!)O{i0.007%t:;LT^ L/co 
[00 1 8] ?&jDSi::ot\Tli1tlc^$iJliSlt^i>*<M 

CDj!jPXt±(DfaT^ b T(7)T?i1ST:iaff^*PXa^^ 

[001 9 ] Mffl : 40U±l::-3UTo 
C, Si,Mn, Ni, Cr,Mo,CuJ><tT/N(;roiN-C±IBa) 
mmx^^^it^t^. TiB( Dulcet 5 Mffl;!}<40JiA±h 

10xMn%)-(14x Ni%) 
Cu%)-(320xN%) • • (1) 

xmwmm^^mxco^m\y^)\^'^mit^zt.x. mis. 

0, ctiiCcfcoT, ;5Sff^*pxtt(z^n^^-3^®!/i^ti5: 
<puo^-j'?(o%±o>r^i^m^°^tm^^^^oiztj: 
^rzmn.mg^k<Dmmmz^^^s.±mzr:>{.^x 

^, N, Si^bClliMo, Cu, Ti,Nb, V75:^CD}^*P^ 

mu(D'^mi^¥B^m\z^^xvtmii{ztt^±^ <u^, 
^n9m\k\zm-^&^%A.bLrti\t, mwmmo^ 
mi^^)ut^<r^ztt^^m.x. mnKm^^(Dvm 
x^ib \zmmjii±{zmtirz^ o^mmr^ztt^x^ 

[0 0 2 3] zzxmzm'mj±mmmu^iQO''c\ik±m 

OXi^JlT^ L TINEAS Ctl(i7OOX^;^T:li0?J(3ji*S^*iL 

^m^(D{zmmm^^ Lozm^xr^^^ z t , ^ biciooo 
''c^m7i^'^mxitnm^fi<^rJnfS,^t<mL<^QJJii^K 

it^mwrntm ^ttt^i^ox, mj±mm^^^%^j.± t r 
x{m^mjiK>^i&iy:^rsE,mmxmm^mtm!Si^ti 

^zt, ^J:zfx^^rz\fmmJi^^m'::>tzisb\z^(D 

±muiQ%m^tmmx^^o 

[0 0 2 4] ^bl3li;bgP5ShUTO?*jSi^'t4^-g^ 

mt^Tzisbiz, nmcD teajp°pi3fi5;jf^*px {.rz^txm 
^mm^mrt^^, ^cDife<*ii3ooxu±6oo^cj-:iiTa)>^ig 

Wmtt^o CCDTPS}Sfi300X(icnJ:i9i£u>gJ*T: 

t N c h , ±pg>^jt ^eoo-c -r ^(Dfi c tick 0 i^>^-e(i 
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10 0 2 5] :^%BmWim^mu^m^zt'<:M 

tt^v^, zti\zji':>i:\t^(D'\^mitt<^mtt^^o r 
^fj^^uTji*?, mm(o\tii:^mnm-^n^rzi^\z[t^j> 

[0 0 2 6] CCOci:3lc5SS:&iSME5i4^'r:^iMi;tePI 

^mhmtm:r!&^n^\^rzti z 5 \z:^%^m^Wit'^^ 
^(D:&^^^t^[^mt:X(Dj:,oizwmr^ztti^ 

n^^o rut^tb, mMmz{r^m^^umtt'^>i^:y 
\^m^mmzmmr^^^m^L[.. fSL^mz\t^ 
^ t ^ \t.mmfim^^mM^\z ± i; ^ mt^(om^^ 

±(otzit^\zm^t^cm.tr^^L^\zc^T\zi^t>^ 

[0 0 2 7] 75:^, :*:^0fl^CD||*£l3^tNU, ISSmJ*^ 

m'^m%m,m^\z^i^i:m^%mtmfii>x'Tm 



mm$Mxwi^t^ ztt^T^^o tztzL. ^^Lfz^m 
^mii^m^rzisb{z{tmmmm^^mrm(o:%m&mrz 
MtAb%^&z.^mmm^mmt^'^wt)<^^zt\m 
'ii(Dtho-c^^o ^xT\zmmm{zj:^x:^mBM(Dmm 
^mi^mz^^To 

[0028] 

immm] m^ iz9r^rf&^ o^^e^sa (n i 

-9) , 'i^^m (A) nj:lftmm (a, b, c) ^il 

tzo zti^}^m^^cov>y)itLxn^Lrzo ^^\z 
mmmzAoo''cx3o^m(Dmmm^mL , zti^m^tn 
mmm(D-^>y)itLrzo ^miz-oisxa^mnm 

[0 0 2 9] Sil5tu/c^if>:r;K3oi>T?i5iia»^fT 
tcn^tmz, mmmm(o:^m^^o:>v-yy)i{z^i^x 
(iff^i^AaxticDis^^. ^rzmn^m^k(DV->yMZ'o 
i^xitit^m^mcDm^tmrnm^n-otzo ^tubcD 

3fe^^a2*l3WIBUfeo ^/c, *2 4't3(iillSB5^M 

>+f^ hi (a-«) ^mitxTjkLtzo mmmjimm 

(OEP), a*ffl^^^n^^'V^*0 (AEP), SiJtl^ 

0 (X) xmrnLfzo ^rzm^umt, gi4(3Dwtf-K 
mmLfzo 

[0 0 3 0] 

[an 
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